Abstract. As a natural product, the jujube is characterized by inhomogeneity of structure and complexity of composition. It can be regarded as a random scattering medium constructed by a large number of small tissue structures in comparison with wavelength. Based on Mie scattering theory, the equivalent random scattering medium model was studied. The variation pattern was simulated from equivalent particle size, incidence Angle and equivalent refractive index distribution. The scattering and polarization characteristics at microscale were studied. In this paper, the intensity change simulation of S component and P component at different angles and wavelengths is carried out, and the results obtained by the multi-angle scattering and spectral ellipsometer are relatively consistent. The scattering polarization characteristic of jujube was verified by spectroellipsometer. The theoretical simulation results provide important reference for further developing multi-angle polarization scattering experiment and constructing polarization scattering model to improve the precision and stability of quality detection of jujube.
Introduction
Most surface reflections in nature are directional reflections. Directional reflection is between diffuse reflection and specular reflection, which shows that the reflection intensity of the object surface in all directions is uneven, that is, the reflection characteristics of anisotropy. The reflection of ground objects on the solar shortwave radiation is not only affected by the wavelength, but also by the direction of space [1] [2] [3] . As a natural product, jujube has inhomogeneity of structure and complexity of composition. It can be regarded as a random scattering medium constructed by a large number of small tissue structures in comparison with wavelength. By studying the scattering and polarization characteristics at the micro scale, a polarization scattering model was constructed to improve the accuracy and stability of quality detection of jujube.
Southern xinjiang's unique light and heat resources and geographical advantages have created the southern xinjiang jujube unique quality (high sugar). With the continuous expansion of the planting scale of jujube in southern xinjiang (over 15 million mu), it is urgently needed to rapidly monitor the information of quality change of large areas of jujube, solve a series of problems such as variety selection, quality improvement and mechanized harvest under large-scale planting conditions, so as to ensure the sustained, rapid and healthy development of the jujube industry. Based on the hyperspectral cameras for indoor and outdoor multi-scale hyperspectral image information, perception model, analyzing the characteristic of the building quality hyperspectral red jujube jujube quality close to the ground remote sensing study, rapid access to information, large red jujube quality differences due to the complex environment such as water vapour and carbon dioxide in the atmosphere absorb, reflect different propagation distance, into the probe light Angle is different, and the surface shape and so on many factors, detecting spectral reflection strength has a little difference, relative and indoor high spectrum detection signal-to-noise ratio decreases. Therefore, there are some differences in sample selection, data processing and late model evaluation.
Outdoor light and jujube are two main effects of absorption and scattering. Partially polarized light. Absorption is spectral, scattering is polarized. There are two forms of reflection spectrum of jujube detected, the mirror reflection is the vertical component and the diffuse reflection is the parallel component. Studies have shown that different objects or different states of the same object will produce characteristic polarization determined by fundamental laws of optics and their own properties, including roughness, moisture content, physical and chemical properties of objects, etc., and are closely related to wavelength. Polarization is a parameter closely related to wavelength. Intensity is a linear combination of polarization, a subset. Mirror and diffuse reflection are detected by vertical and parallel components. The horizontal absorption component and vertical polarization component were detected by differential polarization imaging technique [4] [5] [6] . Study on the quality of jujube in southern xinjiang by large area near-surface remote sensing. It can be used for monitoring water and sugar content changes in outdoor large area of jujube.
Theory and Simulation

Fresnel Reflection Formula
Reflection on the surface, the concept of s p light only when considering the reflection and refraction of light beam Hou Caiyou significance p light is polarized in the incoming light normal to the plane (the plane of incidence) s light is polarized in the German word for p and s perpendicular to the plane of incidence parallel parallel, vertical senkrecht abbreviations s p light, use the coordinate system is used to contain the plane defined by the input and the reflected beams. If the polarization vector of the light is in the plane, it is called p polarization, and if the polarization vector is perpendicular to the plane, it is called s polarization. Any input polarization state can be represented as the sum of the vectors of the s and p components. Optical physics interpretation. The incident light is decomposed into the component E perp (S wave) perpendicular to the incident plane and the component E plus (P wave) parallel to the incident plane [7] [8] [9] [10] [11] . According to Fresnel formula, S component and P component of reflected wave and transmission wave are independent of each other. According to brewster's law, when natural light slanted into objects, reflected light was partially polarized, which was dominant in the vibration of the vertical incident plane. The results of the subsequent experiments are well verified. Based on the Fresnel formula, the phase change of reflected light wave under two conditions (single medium interface and two surfaces above and below one medium layer) is analyzed qualitatively. It is found that the phase change of each component of the light vector is related not only to the refractive index of the two media but also to the incident Angle
Scattering Simulation
Polarization Scattering Characteristics of Different Sizes As a natural product, the jujube has the inhomogeneity of tissue structure and the complexity of composition. It can be regarded as a random scattering medium constructed by a large number of small tissue structures in comparison of shape scale and wavelength. Based on mie scattering theory [1] [2] [3] , the polarization scattering simulation is conducted as follows, Calculations of scattering at 0° as a function of radius r for λ = 0.65 µm and n = 1.33257.Fig2. The relation between intensity and Refractive, Fig3.The relation between scattered power and scattering angle .using the MiePlot computer program, which can be downloaded free of charge from www.philiplaven.com/mieplot.htm.
At the scale of 6µm and 60µm, the reflection intensity of p component was calculated based on mie scattering theory. The difference of scattering intensity between p component and s component in the range of 900-1700nm is shown in the figure. There was significant difference at 1200nm. Fresnel formula the P component is usually smaller than the S component. Try to match the results of the later experiment. 
Compare the Experimental Results
Spectral Ellipsometer to Measure the Characteristics of Jujube
A beam of elliptically polarized light irradiates on the sample. Since the sample has different reflection and transmission coefficients for the electric field component (p component) of the parallel incident plane and the electric field component (s component) perpendicular to the incident plane, the polarization state of the reflected light on the sample changes relative to the incident light. Samples of the incident optical vector p component and component ratio of the reflection coefficient of G s can relate the polarization of the reflected light and incident light, the elliptic partial instrument research surface polarization characteristics and analyze the optical properties of type as bits and delta is elliptic partial parameters, tan bits and reflection coefficient respectively and the amplitude ratio of p and s components a difference, to study the optical constant measuring jujube spectroscopy characteristics analysis includes analysis of fructus corni, thickness and surface roughness; A beam of known polarized light waves interact with the sample to be measured as a probe, change the polarization state of the light wave, measure the final state of polarization and compare it with the initial state of polarization Figure 5 . Spectroscopic ellipsometer measures the difference of reflectance between S and P components at different angles (dotted lines represent S components and solid lines represent P components).
Comparison of Experimental Results and Validation
According to the comparison of reflectance of different angles of the spectrum ellipsometer, multiangular polarization reflection and bidirectional reflection have a lot in common. According to Fresnel formula, s component is higher than p component at the same Angle. When the Angle of reflection is changed, this rule also appears. In the experiment, the spectral ellipsometer measured the difference in reflectivity of S and P components at different angles, and the difference in reflectivity of S and P components at different wavelengths at 600-1700nm at 60,70,80 angles. The Angle difference of 70 degrees is about 0.004, the difference of 65 degrees is about 0.002, and the difference of 60 degrees is about 0.0015. The reflectance difference of different angles corresponds well to the data of hyperspectral images. Rough measurement, ellipsometer to obtain accurate Angle information. The periodic fluctuation occurs at 85 degrees. Interference on the surface of cover glass shows that the reflection P component is stronger and the S component is weaker at 80 degrees. In the transmittance measurement, the reflection P component is stronger and the S component is weaker at 800nm. The reflection P component and S component are obviously different. It can be used as the basis of differential interference measurement. 75 degrees has good consistency. We can use that as a cut-off point. Best Angle for outdoor measurement.
Summary
Based on Mie scattering theory, the equivalent random scattering medium model was studied. The variation pattern was simulated from equivalent particle size, incidence Angle and equivalent refractive index distribution. The scattering and polarization characteristics at microscale were studied. In the process of outdoor quality detection in zaoyuan, the polarization state of reflected light is affected by incident light wavelength, incident direction, medium refractive index and reflection times. The s-component is reflected once on the surface. After the polarizing disc rotates by 90 degrees, it is reflected repeatedly on the inner surface after detecting it. In this paper, the intensity change simulation of S component and P component at different angles and wavelengths is carried out, and the results obtained by the multi-angle scattering and spectral ellipsometer are relatively consistent. The scattering polarization characteristic of jujube was verified by spectroellipsometer. The theoretical simulation results provide important reference for further carrying out multi-angle polarization scattering experiment and constructing polarization scattering model to improve the precision and stability of quality detection of jujube.
